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(54) X-RAY GENERATOR 
(57)Abstract: 

PURPOSE: To provide an X-ray generator having the capability of reducing the 
adhesion and deposition of undesirable scattered particles, and ensuring a stable 
service over a long time by laying a scattered particle stopping member at such 
a position as adjacent to or near a solid angle zone corresponding to a range for 
taking out an X-ray. 

CONSTITUTION: A scattered particle stopping member 330 has three plates 

331 to 333 having such apertures as not obstructing the optical path of an X- 
ray incident on a filter 321, and the plates 331 to 333 are separated from one 
another at the preset distance. The size of scattered particles generated from a 
Ta target 303 is at such a level as corresponding to ions and atoms. A distance 
from a plasma to the plate 331 is short, and the particles reach the plate 331 in 
such a state as almost free from the effect of buffer gases. Also, the release of 
the particles concentrates on the surface of a Ta tape in the direction of the 
normal line of the tape, but the particles in that direction are also stopped by 
the plate 331. The particles flowing through the aperture of the plate 331 
progress in such a state as scattered due to the buffer gases, and begin to 
deviate from an initial progress direction. As a result, some particles even 
through the aperture of the plate 331 cannot pass the apertures of the plates 

332 and 333. 
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CLAIMS 
[Claim(s)] 

[Claim 1] The X-ray generator characterized by to prepare the scattering particle inhibition member which acjjoins or approaches 
in the solid angle field which is equivalent to the range which takes out said X-ray in the X-ray generator which uses a buffer 
gas in order to prevent the scattering particle which is the X-ray generator which irradiates an excitation energy beam at the 
target member in the decompressed vacuum housing, is made to form the plasma, and takes out an X-ray from this plasma, and 
is emitted from said target member and/or said plasma. 

[Claim 2] The X-ray generator characterized by to prepare a scattering particle inhibition member in the solid angle field which is 
equivalent to the range which takes out said X-ray in the X-ray generator which uses a buffer gas in order to prevent the 
scattering particle which is the X-ray generator which irradiates an excitation energy beam at the target member in the 
decompressed vacuum housing, is made to form the plasma, and takes out an X-ray from this plasma, and is emitted from said 
target member and/or said plasma. 

[Claim 3] The X-ray generator according to claim 1 or 2 characterized by preparing further the scattering particle control- 
section material which it is [ material ] the scattering particle control-section material which controls direction distribution of 
the burst size of the scattering particle emitted from said target member and/or said plasma, and reduces the burst size of the 
scattering particle to the direction which takes out said X~ray. 

[Claim 4] The X-ray generator according to claim 1 to 3 characterized by establishing further a cooling means to cool said 
scattering particle inhibition member. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the X-ray generator used for X-ray plants, such as an X-ray aligner, an X-ray 

microscope, and an X-rays spectroscopic analyzer. 

[0002] 

[Description of the Prior Art] If the target member placed into the vacuum housing which had laser light (an example of an 
excitation energy beam) decompressed is condensed and irradiated, a target member is plasma-ized quickly and what an X-ray 
with very high brightness is radiated for from this plasma (an X-ray is generated) (emission) is known (for example, such an X- 
ray generation source is called LPXiLaser-Plasma X-raysource). 

[0003] With generating of an X-ray, from said plasma, the scattering particles (for example, the gasified ingredient, the ionized 
ingredient, an ingredient wafer, etc.) of a member ingredient are emitted from said target member, and scattering particles, such 
as a high-speed electron and ion, disperse in a vacuum housing from it again (these are hereafter called a scattering particle 
collectively). What has a comparatively big configuration is called debris (debris) among these scattering partioles. Since such a 
scattering particle (especially debris) collided with the clarification optical surface (for example, X-ray optics component side), 
adhered, was deposited, and the function and the property were reduced or it was changed [ **** / damaging these ]. it was a 
big problem. 

[0004] In order to solve this trouble, he was trying for a scattering particle not to arrive at a clarification optical surface by the 
conventional approach by installing and covering the thin film (it being hereafter called the thin film for scattering particle 
inhibition, or an X-ray ejection filter) which consists of roentgenoparent high matter (for example. Be) between X line source and 
a clarification optical surface, being filled up with the gas of the low atomic number with the high permeability to an X-ray (for 
example, helium gas) in a vacuum housing as the other approaches — or by forming the gas stream of this gas, the gas molecule 
was made to collide with a scattering particle, and inhibition of a scattering particle was aimed at (refer to JP,63-292553,A). 
[0005] 

[Problem(s) to be Solved by the Invention] There is a trouble that the rate of radioparency of the thin film for scattering particle 
inhibition falls gradually by installation of the thin film for scattering particle inhibition since a scattering particle adheres and 
deposits on the thin film for scattering particle inhibition although adhesion of the scattering particle to a clarification optical 
surface and deposition can be prevented instead (the use X-ray intensity in the direction of X-ray ejection falls). 
[0006] Moreover, by the approach of aiming at inhibition of a scattering particle, there is a trouble that a scattering particle 
cannot necessarily be prevented effectively, by [ which are filled up with the gas of a low atomic number with the high 
transmission to an X-ray (buffer gas) in a vacuum housing ] depending especially or forming the gas stream of this gas. For 
example, when a target member is a tantalum, within the fully exhausted vacuum housing (pressure of 10Pa or less), many 
scattering particles in the direction of a normal of a target member front face are distributed. And although a scattering particle 
will decrease about the direction where many scattering particles are emitted for dispersion by the gas molecule if the buffer gas 
for scattering particle inhibition is introduced in a vacuum housing, the scattered scattering particles disperse before gas 
installation also in the direction which had little emission of a scattering particle. 

[0007] Therefore, if a buffer gas is used in order to prevent a scattering particle, distribution of the emission direction of a 
scattering particle will be equalized. About the direction with little emission of a scattering particle, as compared with the 
direction with much emission of a scattering particle, this has the small effectiveness of gas installation, or shows that it 
becomes an opposite effect rather. As for the ejection of an X-ray, it is common to carry out in a direction with little emission of 
a scattering particle, and the effectiveness of gas installation is small about the direction of ejection of an X-ray with little 
emission of a scattering particle, or it is a big trouble to become an opposite effect rather. 

[0008] When preparing the scattering particle control-section material which it is [ material ] the scattering particle control- 
section material which controls direction distribution of the burst size of a scattering particle near the plasma especially, and 
reduces the burst size of the scattering particle to the direction which takes out said X-ray, the effectiveness of the gas 
installation about the direction of ejection of an X-ray is small, or it is a big trouble to become an opposite effect rather. This 
invention is an X-ray generator which uses a buffer gas, in order to have been made in view of this trouble and to prevent a 
scattering particle, and it aims at offering the X-ray generator which can use about the direction of ejection of an X-ray, 
reducing adhesion of an inconvenient scattering particle and deposition, consequently carrying out long duration stability. 
[0009] 

[Means for Solving the Problem] Irradiate an excitation energy beam at the target member in the decompressed vacuum housing, 
and the plasma is made to form, therefore, this invention — the first — " — In the X-ray generator which uses a buffer gas in 
order to prevent the scattering particle which is the X-ray generator which takes out an X-ray from this plasma, and is emitted 
from said target member and/or said plasma The X-ray generator (claim 1) characterized by preparing the scattering particle 
inhibition member which acljoins or approaches in the solid angle field equivalent to the range which takes out said X-ray" is 



offered. 

[0010] Moreover, this invention provides the second with "the X-ray generator (claim 2) characterized by to prepare a 
scattering particle inhibition member in the solid angle field which is equivalent to the range which takes out said X-ray in the X- 
ray generator which uses a buffer gas in order to prevent the scattering particle which is the X-ray generator which irradiates an 
excitation energy beam at the target member in the decompressed vacuum housing, is made to form the plasma, and takes out 
an X-ray from this plasma, and is emitted from said target member and/or said plasma." 

[001 1] Moreover, this invention provides the third with "the X-ray generator (claim 3) according to claim 1 or 2 characterized by 

preparing further the scattering particle control-section material which it is [ material ] the scattering particle control-section 

material which controls direction distribution of the burst size of the scattering particle emitted from said target member and/or 

said plasma, and reduces the burst size of the scattering particle to the direction which takes out said X-ray," 

[0012] Moreover, this invention provides the fourth with "the X-ray generator (claim 4) according to claim 1 to 3 characterized 

by establishing further a cooling means to cool said scattering particle inhibition member." 

[0013] 

[Function] Irradiate an excitation energy beam and the plasma is made to form in the target member in the decompressed 
vacuum housing. To the X-ray generator which uses a buffer gas in order to prevent the scattering particle which is the X-ray 
generator which takes out an X-ray from this plasma, and is emitted from said target member and/or said plasma If the 
scattering particle inhibition member located the outside (field which acljoins or approaches) or inside a solid angle field is 
prepared, [ equivalent to the range which takes out an X-ray ] Since adhesion of an inconvenient scattering particle and 
deposition (adhesion to the thin film for scattering particle inhibition, a clarification optical surface, etc., deposition) can be 
reduced about the direction of ejection of an X-ray consequently, long duration stability is carried out and an X-ray generator 
can be used (claims 1 and 2). 

[0014] Like drawing 1 (a), the field 103 within the solid angle which expected opening 102 from the plasma 101 (solid angle field 
equivalent to the range which takes out an X-ray) is considered. Drawing 1 (b) shows the cross section containing the plasma 
and opening. In sufficient vacua, a scattering particle exercises linearly and the scattering particles 1 10 and 1 1 1 which carried 
out outgoing radiation into the solid angle field 103 (105) reach opening 102 only through the inside of a field 103 (105). 
[0015] however, the particle 112 which advances into a field 103 (105) at first as a result of dispersion into the scattering 
particle which carried out outgoing radiation out of the field 103 (105) since a scattering particle will collide with a gas molecule 
and will be scattered about, if a buffer gas is introduced in a vacuum housing — moreover, in the scattering particle which came 
out of the field 103 (105) once, the particle 113 which returns in a field 103 (105) again exists, respectively. 
[0016] The scattering particle to which this reaches opening 102 shows from beginning to end that it does not necessarily pass 
through the inside of a field 103 (105) after generating until it reaches. On the other hand, the optical path of the X-ray 
generated from the plasma is a straight line, and the light of the X-ray which reaches opening 102 is always in a field 103 (105). 
Here, as shown in drawin g 2 , the case where the member 201 (an example of a scattering particle inhibition member) with 
puncturing is formed is considered. Puncturing of a member is equal to the cutting plane of the solid angle field 103 (105). 
[0017] There is no effect in the X-ray which reaches opening 102 even if it forms a member 201 in any way, and the amount of 
the X-ray taken out does not change. On the other hand, since said particles 112 and 113 which are going to advance into a field 
103 (105) among scattering particles are prevented by the member 201, the scattering particle which reaches opening 102 
decreases compared with the time of not forming a member 201. 

[0018] It is not necessarily limited to a tabular object with puncturing like a member 201 that the scattering particle inhibition 
member which brings about such effectiveness should just have the configuration from which the scattering particle which came 
out of the field 103 (105) can prevent advancing into a field 103 (105) again. Moreover, although the amount of X linear lights 
taken out strictly will fall, the aforementioned effectiveness is acquired even if it prepares a scattering particle inhibition member 
in the solid angle field equivalent to the range which takes out an X-ray. For example, as shown in drawing 8 , it is the case 
where a very thin plate is formed in accordance with an optical path on the optical path of the X-ray in a solid angle field. 
[0019] Thus, irradiate an excitation energy beam and the plasma is made to form in the target member in the decompressed 
vacuum housing. To the X-ray generator which uses a buffer gas in order to prevent the scattering particle which is the X-ray 
generator which takes out an X-ray from this plasma, and is emitted from said target member and/or said plasma If the 
scattering particle inhibition member located the outside (field which adjoins or approaches) or inside a solid angle field is 
prepared, [ equivalent to the range which takes out an X-ray ] Since adhesion of an inconvenient scattering particle and 
deposition (adhesion to the thin film for scattering particle inhibition, a clarification optical surface, etc., deposition) can be 
reduced about the direction of ejection of an X-ray consequently, long duration stability is carried out and an X-ray generator 
can be used (claims 1 and 2). 

[0020] Moreover, if the scattering particle control-section material which it is [ material ] the scattering particle control-section 
material which controls direction distribution of the burst size of a scattering particle, and reduces the burst size of the 
scattering particle to the direction which takes out an X-ray is prepared further, since the scattering particle inhibition 
effectiveness in the direction of ejection of an X-ray will increase, it is desirable (claim 3). It is good to prepare the following 
configuration parts for example, in scattering particle control-section material by this scattering particle control-section 
material, in order to reduce the scattering particle burst size to the direction of X-ray ejection. 

[0021] The through tube which has the maximum open aperture section whose aperture angle over the 0.1 -3mm minimum 
opening diameter and this minimum opening diameter it is the through tube prepared in said scattering particle control-section 
material, and is 60 - 140 degrees as this configuration part, for example is desirable. Said minimum opening diameter is made to 
actjoin or approach the condensing part to said target member top of said excitation energy beam. If the ejection angle of said X- 
ray [ as opposed to this condensing part for the include angle in which said excitation energy beam carries out incidence to said 
condensing part through said through tube ] is set as 0 - 60 degrees again at 30 - 60 degrees, respectively Without decreasing 
the X-ray intensity to the direction of ejection, since adhesion of the inconvenient scattering particle to the direction of ejection 
and deposition can be reduced remarkably, it is desirable. 



[0022] The configuration part which reduces the scattering particle burst size to the direction which takes out an X-ray When 
for example, said not only through tube prepared in scattering particle control-section material but scattering particle control- 
section material is constituted by two or more members It may be the gap of the shape of a taper which it comes to form 
between at least two members in these two or more members, and the gap of the shape of a taper which has the 0.1-3mm least 
interval section and the maximum gap section whose aperture angle over this least interval section is 60 - 140 degrees is 
sufficient. 

[0023] The least interval section of the gap of the shape of this taper is made to adjoin or approach the condensing part to the 
target member top of an excitation energy beam. And if the ejection angle of an X-ray [ as opposed to this condensing part for 
the include angle in which an excitation energy beam carries out incidence to said condensing part through a taper-like gap ] is 
set as 0 - 60 degrees again at 30 - 60 degrees, respectively Without reducing the X-ray intensity to the direction of ejection, 
since adhesion of an inconvenient scattering particle and deposition can be reduced, it is desirable. 

[0024] As an ingredient used for the scattering particle control-section material concerning this invention, high-melting [, such 
as a tantalum, a tungsten, a diamond, and a ceramic, ] or the ingredient of a high degree of hardness is desirable, for example. 
Since scattering particle control-section material is arranged in the location which approached the plasma very much, this is for 
preventing ©mission of this member ingredient by the collision to this member front face of ion or an electron that comes flying 
from the plasma. That is, since inconvenient adhesion and deposition will arise like a scattering particle if there is emission of 
this member ingredient, this is prevented. 

[0025] If a cooling means to cool said scattering particle inhibition member is established further, since this member will become 
easy to adsorb a scattering particle and the inhibition effectiveness will increase, it is desirable (claim 4). Or it is also desirable 
to process the front face of a scattering particle inhibition member (for example, delustering processing) so that it may be easy 
to adsorb a scattering particle. Hereafter, although an example explains this invention to a detail further, this invention is not 
limited to these examples. 
[0026] 

[Example] The outline block diagram of the X-ray generator of this example is shown in drawing 3 . Moreover, drawing 4 is the 
expanded sectional view of the tape presser-foot aperture 401 which is the scattering particle control-section material which 
controls direction distribution of a scattering particle burst size, and is an example of the scattering particle control-section 
material which reduces the burst size of the scattering particle to the direction which takes out an X-ray. 
[0027] The angular distribution of the burst size of a scattering particle is controlled by this aperture 401, and turns into 
distribution concentrated in the direction of a normal of a tantalum tape front face. The angular distribution of a scattering 
particle burst size in case there is nothing with the case where there is an aperture 401 is shown in drawing 5 . The YAG laser 
light (an example of an excitation energy beam) 31 1 is condensed by the front face of the Ta target (an example of a target 
member) 303 with a condenser lens 31 2. The Ta target 303 is changing the laser condensing location at the time of plasma 
generating, rotating a reel 304 by the driving means (for example, a motor, un-illustrating), and rolling round Ta tape so that it 
may be a tape configuration with a thickness of 15 micrometers and laser light may not be condensed by the homotopic on a 
tape. 

[0028] The passing speed of Ta tape is a rate which moves more than the diameter part of the hole which will be produced on 
Ta tape according to generating of the plasma by the time the laser light which one plasma is generated and generates the 
following plasma carries out incidence. The X-ray emitted from the generated plasma (radiation) passes the X-ray ejection fitter 
(thin film for scattering particle inhibition) 321, and results in an X-ray optics system. 

[0029] In this example, as the scattering particle inhibition member 330 is shown in drawing 3 , it has three plates 331. 332, and 
333 which have puncturing whioh does not interrupt the optical path of the X-ray which carries out incidence to a filter 321, and 
each plate is isolated in a predetermined distance, respectively. Moreover, installation and exhaust air of helium are performed so 
that helium may be introduced as a buffer gas in the vacuum housing and the pressure may be held uniformly. 
[0030] Since the Ta target 303 has the very high melting point, the scattering particle to generate is the magnitude of ion and 
atomic level. The angular distribution of a scattering particle burst size is as being shown in drawing 5 , and in this example, it 
makes the ejection include angle of an X-ray 45 degrees so that the scattering particle burst size in the direction of X-ray 
ejection may decrease. Since the distance from the plasma to a plate 331 is short, a scattering particle reaches a plate 331, 
without being influenced [ most ] of a buffer gas. That is, almost is prevented with a plate 331 except the scattering particle 
which jumped out in the direction of X-ray ejection first. 

[0031] As shown in drawing 5 , emission of a scattering particle is concentrated in the direction of a normal of a tantalum tape 
front face, but since the scattering particle of this direction is also prevented with a plate 331, a filter 321 is not reached even if 
scattered about by the buffer gas. Moreover, since it progresses while the scattering particles which passed puncturing of a 
plate 331 are scattered about by the buffer gas, the locus is no longer a straight line, and it shifts from the first travelling 
direction as it faces to a filter 321. 

[0032] Therefore, what cannot pass puncturing of a plate 332 or a plate 333 comes also out of the scattering particle which 
passed puncturing of a plate 331. Therefore, the scattering particle which finally reaches a filter 321 decreases considerably 
rather than the scattering particle first generated in the solid angle Field equivalent to the range which takes out an X-ray. The 
configuration of the scattering particle inhibition member 330 is not limited to the example of drawing 3 , and it just prevents a 
scattering particle efficiently, without interrupting the optical path of the X-ray emitted in the direction of X-ray ejection. 
[0033] For example, it is good also as a scattering particle inhibition member 341 of a truncated-cone configuration in the air as 
shown in drawing 6 . Or when alignment with a delicate scattering particle inhibition member is difficult, as shown in drawing 7 , it 
is good also as a scattering particle inhibition member 351 which consists of one plate, and the scattering particle which goes in 
the direction of X-ray ejection by dispersion from a direction with many scattering particles even in this case can be effectively 
prevented by the scattering particle inhibition member 351. 

[0034] Moreover, although some will interrupt the optical path of the X-ray in the solid angle field equivalent to the range which 
takes out an X-ray, as shown in drawing 8 , it is also effective to install the scattering particle inhibition member 811 whioh 



consists of two or more very thin plates in accordance with an optical path in X linear-light on the street. In this case, if that 
travelling direction changes by the buffer gas even when a scattering particle does not come out from a solid angle field, the 
scattering particle inhibition member 811 will be adsorbed. 

[0035] When the scattering particle inhibition member 811 shown in draw ing 8 is used and it will be aimed only at the total 
quantity of light of the time of performing Koehler illumination, or an X-ray although lighting nonuniformity occurs if critical 
illumination is performed, X dosage only falls very slightly and it is satisfactory practically (for example, instrument for analysis 
etc). As for the scattering particle inhibition members 330, 341, 351, and 811. it is desirable to process a front face (for example, 
delustering processing) so that it may be easy to adsorb a scattering particle. Moreover, if a cooling means to cool the 
scattering particle inhibition members 330, 341, 351 , and 81 1 is established further, since this member will become easy to 
adsorb a scattering particle and the inhibition effectiveness will increase, it is desirable. 

[0036] In addition, the configuration of a target member may not be limited in the shape of a tape, and may have the shape of 
tabular or bulk. Moreover, the ingredient of a target member may not be limited to Ta, either and aluminum, Sn, Zn. Pb, etc. are 
sufficient as it. 
[0037] 

[Effect of the Invention] According to the X-ray generator of this invention, since adhesion of an inconvenient scattering particle 
and deposition (adhesion to the thin film for scattering particle inhibition, a clarification optical surface, etc., deposition) can be 
reduced about the direction of ejection of an X-ray consequently, long duration stability is carried out and an X-ray generator 
can be used. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view (a) and outline sectional view (b) showing the field 103 within ** and the solid angle which 
expected opening 102 from the plasma 101 (solid angle field equivalent to the range which takes out an X-ray). 
[Drawing 2] It is the perspective view (a) and outline sectional view (b) showing the field 105 within the solid angle which 
expected opening 102 from the plasma 101 at the time of forming ** and the scattering particle inhibition member 201 (solid 
angle field equivalent to the range which takes out an X-ray). 

[Drawing 3] They are ** and the outline block diagram of the X-ray generator of an example. 

[Drawing 4] It is the outline sectional view of the aperture 401 which is an example of ** and scattering particle control-section 
material. 

[" Drawing 5] It is the data Fig. showing the angular distribution of ** and scattering particle weight. 

[Drawing 6] It is the outline block diagram of the X-ray generator of the example when using the scattering particle inhibition 
member 341 of ** and a truncated-cone configuration in the air. 

[Drawing 7] It is the outline block diagram of the X-ray generator of the example when using the scattering particle inhibition 
member 351 which consists of** and one plate. 

[Drawing 8] It is the outline sectional view of the scattering particle inhibition member 81 1 which consists of two or more very 
thin plates established in ** and X linear-light on the street. 
[Description of Notations in the Main Part] 

101 ... Plasma 

102 ... Opening 

103,105 ... Field through whioh the X-ray to take out passes (solid angle field) 
1 10,1 1 1 ,1 1 2.1 1 3 ... Locus of a scattering particle 
201 ... Scattering particle inhibition member 

303 ... Target member 

304 ... Reel 

311 ... YAG laser light (an example of an excitation energy beam) 

312 ... Condenser lens 

321 ... X-ray ejection filter (thin film for scattering particle inhibition) 
330,341,351 ... Scattering particle inhibition member 

331,332,333 ... Plate which has puncturing (member which constitutes the scattering particle inhibition member 330) 
401 ... Tape presser-foot aperture (an example of scattering particle control-section material) 

801 ... Plasma 

802 ... X-ray ejection filter (thin film for scattering particle inhibition) 
81 1 ... Scattering particle inhibition member 

with — Top 
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DRAWINGS 




(a) 




[Drawing 2] 




[Drawing 4] 




T Drawing 61 




[Drawing 8] 
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H (#);ttf> Be) A»&ft«ffM (J£Tf\ fH»Tia.lh 

jmrnz fci±x» ti tu 1 7 ^ 1 ■* £) *rr t 

•ca»+S C i let <? , **«HF-*s»*3fe*B5taUt l 
ftv^'-LTl^fc. -?:©{i!l©*tei: L-Ttt, S£®38 
rtfcXlfcfcj^SSiMtoftvM^^**©** (Wx 

m £ «T*Rtifl ! -0lfiJt ft H o Tl^fc (^30363-29255 
3 #H8) „ 
[0 0 0 5] 

RBfcJ:9, »fr#^ffii~©?fc»*fc-7-©Wj&, *6SII4I!S 
«Brt-S©T?» ^Wctt^KJtfflflWftwxIiaiB 

[0 0 0 6] Sfc, Jt^6M8rttx«Mc#i-5aiB*© 

fc (£E>3 1 0 P a SiT) *S!*Srt-Ctt, 
WS»*t^ifi©jfe®*lR)t# *L"C, 

6tS3L©Jti6^»^-7-»4«'>1-S* 5 > mi LtcmWA 

[0 0 0 7] ^©fc*. *tfeK?-*rHLt-t-afcate><y 

TV^„ x^coi&ijfflLti^ *«fc*fc^©aw#'>/fv^ 
|S|K*iV^Tff 5©#-«Wl?&?> , 5R»7-©am^> 
a!ev^xil©*«) ttl t*i«iKov^-c. Jtf^SAoSWftiS/h 

[0008] W:, X^XvJS^tjRetSc^-watbS:© 
*-|S)5>* ft Iff S JIW»*WMttttr*> 9 , fife x^ 

ftjft*» w+^rifti^wsflwa^waaittSrteM!***** 

ft $ tvfc t> © -c, ft PUfci-S /c*f)l-^< s/ 

77^?;fflv^x«tliT'&!) 1 xa©lft9(llU 



3 

[0 0 0 9] 

afc'<y77#*fcffi<o6X«*£!SBte*5^T. ff[«E 10 

[ooio] *fc, x%w\m~\c m&ztiit&Q® 
\m a 1-a t mm+m.k.mt tntt*. c 20 

i**M*i1-SX*M8£«B (W*«2) J 
6. 

[0011] *fc, **W»±»Efc r|HE««jaW2itjt 

*rt»**:WWi-S«tMil : H»WBraW-C*» 9 . iiiiiex® 

JC^HWMMt* * b WRtt fcc t *W» i 1 
£fctt2Sft«E>XftS&SHi (W*«3) J 

[00121 *8Nii$eg£ r«tBJRftik^njk 30 

tttt * JWM* 5 ft^B * * b »0K it fciiiWit 
4lM»Sl~3Etox»«48B (tt**4) J SrS 

aw-*. 

[0 0 13] 

i-afcftfc/^^rtf^fcffl^axJMB&fcflfc, X$ 

ttifi»+5««) ± fcttrt«IKtt«i-**1Mt^lllJl:*B 
X«W>]&9ttlL#i«jfcov^ 

2) . 

[0 0 1 4] 01 (a) ©J^K, 77X-?1 Olfrb 
mo 1 0 2ft*iiA/tffiflsftrt©«« {X^^JR9(±I1- 
ttffltefcS-J-S&fMlBB) 10 3**A5. Hi 

(b) tt79 PfcatHUHI**-*-. 50 
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a»«HB-e»» JIWtt^ttBttWfcfflttU ftfMS«*l 
0 3 (1 0 5) rtfcWWUfcBBSC* 1 10. Ill 
it M1 0 3 (1 0 5) rt«9*S:)ioTP9P 1 0 21c 

[0 0 15] LjJ»U X&MHK.'<97 7itX**A 

i> t , #-7- £ L TBS. $ ft 5 © 

■C, &#Jf±Si«l 0 3 (1 0 5) ©fl-fctHWLfcBBtt 
^©^ICttv BSL©&*, S«1 0 3 (1 0 5) ft^iS 
AU<56fl 1 2*5, *fc-B««l 0 3(10 
5) ©rtCWfcjR*8t*©1>l£tt> ffOWlOS (1 

0 5) rttjsstt^i i 3d?, tn-nvUHSE-i-*. 

[0016] CC5;ttt, 08 P 1 0 2 icait-f S*R«tt& 

»4L-c*»e>«a+a*-c, «m. wi o 3 

(10 5) ft&i§iai-5fcli!®bfrV^£&^1-„ rti 

9 v Bfln 1 0 2KPjai-5X|jl03ttt«»c«*l 0 3 
(10 5) F*9lC$>6o " T\ «9x.tf|gl2t*1-J;5 

3 (10 5) OflMRBfctjFU*. 
[0 0 17] 8B#2 0 1 SriSfTTfePSP 1 0 2liSi"5 
X«fc»i» fcA,b#*J»*<, B9lli$ft5XliW>fi« 
BftUftV*. CtUcttUT, ffiM-7-©?*., MBio 
3 (10 5) rtltJBALAd t1-6MIES-Tl l 2. 1 

1 311. W2 0 1 let 9 Bib £*u •&©-?, SBW2 0 1 
frRttfc^itteJfc^T, MP 1 0 2KiitSliSB&7- 

«iw>-f a. 

[0018] r, © J; •? fcgHRt t fc b-tlRBttmihSB 
tttt, Mfil 0 3 (1 0 5) ©^»iWfc*»tt?-*Sff« 
®Jg(1 0 3 (1 0 5) rtK«A-T6«>S:HJl:-C#4»tt 

* Wtfttf J: < , »«■ 2 o l © J: 5 ftR?Lftd ©«tt© 
fMcR&$h&i>!t-ra&v\, IWSflcttJ&Uttl-t- 
X«*ftAMST-*-5Cfctft5«s, X^«:JR!5ffl1-«SEg 

K, A#ft«»l*lK*4X»0*»JbC*«fcl»v^*«r 

[0 0 19] croi^i;, WE£ftfc*2**i»3«*«> 
WtlcBfi^* A- tr- A Sr B8W L T ^ 5 X-v ^ ^ 
K^7X-=?^?,Xi^$rm9tt|1-X^I6^®-Cfo 

S?Km«i-7-*ia±'f 5fc»»c/< ?77^«rl^5 X^l 

«^bic. xii«:*»iwii6iflHiffla-r6a#fl«« 

©^« (»&4fctti6»-t-5««) ifcttrtWKttfii- 
SjRBtt^KJh »*t S:»rr S t , XiftoB 9 HI U*|fi)(c 

# S (^jR^S 1,2). 

[0 0 2 0] *fc v JHf!:Bi7-©»ttia©*r»]^&it''J'# 



5 

fcftT© J: 5 ft^tt«B»*Klt5 1 ±V\ 
[0 0 2 1 ] *»a»SJI*W»£i: LTtt, fljttf, H&rd3R 
lktt : Hlfpntt(£Rlt6*k«:Hji%-C«>9T, 0.1-3 
mm©*/hff)Pft»i:tt*/hBlPS«W^i-5|»*ftAJ 10 
6 0~1 4 0ftTNfe6ft*fflRg«J*W1-aK»fttf«*f 

Wl»IE«WaW±'-«>**»»t»»Xttjfi«*-fr, ffl 
*H-&»SX*©Jft!)ttil,a«:3 0~6 0ftfc*lien 

[00 22] XiRl4:»9lil+*l*i|'^)«1Rft ; ?-ttttl*S: 20 

©'>fc< t %Zowa5*t©Bflt-JTM$tvT/£5r--'^ 
©PJJKt-?fooT\ 0.1 ~3mm©S/hF«SRt, SKft'h 
W»»t*rt-SH!#ft*«6 0-1 4 0«-C*»6**lini« 

[00 23] jtaJ»a7"-'<ft©lffll*©**fflMt»*&fi 

A>o x fiig:t.*/v¥- tf- AASt—^^OBJ 30 
»*aoTl»!B«*a»fcA«+6A«SrO~6 Oft 

6 0ftfctil?*i»*-*-6t, ]R9fflL#l6l~©X*3& 
[0 0 24] *^l]fllC7!l^^»«C-Tilli]»Wtffl^.5 

*»»*u\ inn. jnfttt^aaifttta^^x^k:* 

u # & s t m mm- 1 mm mm . c 
5©-e, m^i5»jiti-5©-efo2>. 
[0025] fKnE«»e?-isut<aw«:jftaii-«»ai^a 

ot, ffljh3a*^ts^-r5©t?iT* tv^ (§S5k^4) „ 
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[0 0 2 6] 

Ztf'K *fc> H4tt««te : ?-iftffltt©*l6i»*«rll«W 
■f 6JR»»?-W«»*tTfc 9 . X&&UX U #16)^© 
^1S^^©*UJS^^§*5^1ft©-TfliiJWl5M©-0J 

tfo5f-^tt$x7^-ft-4 0 1 (Dit^mmmv 
[0027] m\m+<om\&tDft&Mm, ^©r/>- 

-f-y-4 0 1 lei DftHJfP^^T, ^ ^^/w^-y^fln 
©te^;i6jt*4 1 Lfc^ t r^-^-v-4 0 1 
# *> 4 i fcv M»&©**8£-?* fflft© ftft^P 4 0 
5t^i- 0 YAGl/-f-3t (K4«ax.^;u^-tf-A© 
-«) 3 1 1«1^V^3 1 211* 0T a h 
(Wmm(D-&\) 3 0 3©«flutCft)t$tv6. T a >J 
-yV h 3 0 3I±, m £ 1 5 j«m©7 1 -:7 F jr^-C<fc<9, 

, ^0*) »-J: i 9 y-/U3 0 4 4rlH|$g$-&-CTar 

[0 0 2 8] T a T-:AO#BI)iySftl±, -OWT'^X? 
-rSSTMC, 7'7XV©ft£|C*9TaT-7'|l£i:S 

mat) *h5x»b, x^i&'jajL^^yv 

[0 0 2 9] *3EBft«t?B, JRfllttfc^HiJh ft|S# 3 3 Ott 
@ 3 lc^1-<t e» li, 3 2 1 ICAM1-<5X$©}fc 

S&^rJI^^V^i^^MaSr^l-SSftwSS 3 1, 3 3 
2, 3 3 3«U «BH«*«)BlitT**i.*ixllHi 

T-U ->A^^A$^T*J0, *fc^r©iE^5r-^lc«- 

[0 0 3 0] Ta^-yy h3 0 3li, jmiZ&^MM 

©*££-?#>•&„ fflfttt^-ikttlft«)ftft^#tt. H5t 

©SMfCtM^©-?, JKjftfi^Jl^ y 7 7 
ifS»t&Ct/i<*3 3lt5liai1-5. IP*>, i:*JliX 
»»9WU^^»tf*tLfc«»»^£i*l-tt, «3 3 1 

[0 0 3 1 ] ElSlc^-rJ:^!-, KlftiK-T-wjKctJltt^^ 

«t^-7 tt53 3 1 tJ;<PPiJh$^^©T\ '<y7r^ 
IC J: 9 ®a UT "b , 7 ^ 3 2 1 li$lJif 1"S r t tt* 



7 

V\ Sfc, «3 3 1 ©»&*»» Lfc^tW-li, 
y y X. 9 fifca Lftd* fbi§tr©T\ * ©fiBl4ffl:$ 
-CJi/f < ■? , 7 -f 3 2 1 liLIfija* 5 KoftT, fi-tt 
©ii^fari^Tft-OKo 
[0 0 3 2] *r©fci>\ l£ 3 3 1 ©B3?L£i§i® LiUKSIC 
iK-T-'Ct, $33 2£fc»4«3 3 3roM7L£ii5ia-e£# 
V^©* 5 "?"^ f£ot, S^WIC7-f >VV 3 2 1 IC 

m'p-fZ. 5Kit&7-PIihg|5*t3 3 0«^l±, ®3<D&1 10 
ICPSS ^ Jx2> t>©-?f4&< . x» t) ttl L*(6)ICJ&M^ 
ixfcX$©;)tiM^ci&<, mWft+ZWmXim 

[0 0 3 3] 0J;L|4\ El 6 7 tutyQnwmisM 

14, E]7K:^-f4:?»;:, lU:©«^e,/j:2)f(5«S:!fe-7-|il± 
W3 5iiLt't)J;< 1 ^»*§3-?tK fi*m&7-## 

SfKt&?-&m®C&*PO: MPS 3 5 Hc«fc WgdlcPfijl: 20 

[0034] £/c, xf&£ibvft?fawi-te%-tz>$.& 
b&£?wi&m±]W8 i i&itm^ix®m-z> 

[00 3 5] HI 8 IC^I-fKTOT-p&lhW 8 1 1 £ffl<^ 30 

K ffiffit&^HLltmtS 3 0, 341. 351. 811 
14, fl^*«r"R*b*t^J:5fc» *BiiSrAnX (W*. 

7-PfUtSltt* 33 0, 341. 3 5 1. 811 SrftJj-*"5 

*+<fco-c. fflafc«i»j»i«*:-*-*©-T»#* U\, 40 
[00 36] 433, «*WW©JWtt^-7WaR*S 
ftSt>co-?(4/j:< , 0iJxJ4\ St^^^tfc^Tt 

I4&<. Al, Sn, Zti, P b/ii^Vti «tV\ 
[0 0 3 7] 

Hsouos**! *«w©xia«£«ttfc.fc*ui. x$» 

«) fcftSh?**©^ fti#|BISSfJfeLrx» 
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[13 1 ] 14, 1 0 l^feBfja 1 0 2 4rJL&A,;fc* 

Wtt) 10 3!f/T<t«8 (a) kWmm® ( b ) "C 
[B2] 14, ?Kftm-7-Pft±gl5«2 0 1 £5SWfc#£l£*i 

^7^10 lfrbma 1 0 2taaA/ftrst«5^ 

1 0 5«r«i-*j«H (a) tmvummm (b) -cfo*. 
[1^3] ii, mmicoxmmMm^wmi^mxh 

[BI4] [4. jRlRlt^HSWPlMtO-W-CfcST^-^Y 
-4 0 1 romWrffiiia-c*)*. 
[13 5] 14, *SfcK-7-ft©A«»**r*i-7 f -^H-eil!> 

[0 6] 14, «|>ffl©H«^»fc©«»tt ; fPULtoH3 4 
1 *ffl^fc*S©**«©XlW48B©ttlS«fifcH-e 

fc*o 

[0 7] (4, ltt©«jS*feftS^tfcmibfflW3 5 1 

[138] tt, x«#B.fcfciK»tfc. #fttc»v«©& 
A> & <e S tft-7-Re.Jhflttt 8 1 l©»rrffi@t?fo6. 

i±e»»©«p*©Rwi 

10 1 • • 

10 2- • -ma 

1 0 3, 1 0 5- • ■ Jfe*>Htf-XiB|a*iIi@1-5$# <S 

110, 111, 112, 1 1 3 • • -JiSWiT-roW 

2 0 1 • • • jRIMSt-T-HUhaBtt- 

3 0 3 • • • i«S» 
3 0 4- • • y -A- 

3 1 1 • • • YAGW-f-* (llSS^^-f— J* 

n-90 

3 1 2 • • • ffi)tU>X 

3 2 1 • • • X$U15t 91111-7^:?- (jitm^T-PilJhffl 

330, 341, 3 5 1 ■• • ffifflfr+mitntt 

3 3 1, 3 3 2, 3 3 3 • • • m.**t6Wtt («* 
tSt^F-PJUk^tt 3 3 0 «:flWrt-$tt») 

4 0 1 • • • r-yff^7^-f^- (jiSttic^tliiOT 

8 0 1- • • 7°yXv 

8 0 2 • • • XHJ&«JffiL7wA-*- (JMMft^-BlJhffl 

8 1 1 • • • fR«tSt^PaihSrlJ« 
El ± 
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ItifflB] «1 4¥5fl 2 2 0 (2 0 0 2. 5. 2 
2) 

1 ] 

[«W©4IM XlMK*» g»T/Xft«*ttB 
l-^#*fijE2] 

maw 

X-rfr.U rt^9Xv*>fcXttfrJ&Qtf1i-X««*.»« 
-cfetj. /<y7T^frffi^a^ t:J:ii «tttt-7-<pBi 

AfrBsx<M8»g«^tev^-c. mmmim nam 
±Zl wnfeJi 1 ~ 3 gj^£bJkia£EiKaa«£% 



[MufcxB 5 1 1 p. 4 g>^-f ^>iigfcg.tt^x 
mpfttt*tt»/KMn»afctti-&M»-ftfl«6 o~i 4 

. tty-zt-ttOHMttjUO. 1 ^3tnni(0*/hH1«taj- 

^il£hfflji^£M±aj|^AM6 o~i 4 o/g-?;fr><5& 
MMMlMfflS y tail 7 tcfflife© x*i 

T»y?/W ^>jy^7X ^ti-VK. iT7$-y^ 

~ 9 Kaa«toxft«^gB. 
rwnMri ii maraHmmi::. r^s = » 

wmtig i ~ i o_gvL£i3^M BMgJiffl^a a 



-«f i- 



